The effects of hydrocephalus on the heart, kidney, and post-DOCA hypertension (HTN) were investigated. DOCA-HTN was produced in 33 Dahl R rats with 150 mg/Kg DOCA silicone and 1% NaCl drinking water for 4 weeks. After a one week recovery from the DOCA and 1% NaCl with 0.3% low NaCl chow and tap water, the rats were divided into sham and blocked groups with matching mean BP, 148 mm Hg, and weight, 215 g. Following a 4 week-postsurgery recovery period with the same low NaCl diet, BP averaged 161Ϯ3.2 in 17 sham and 146Ϯ2.3 mm Hg in 16 blocked rats, pϽ0.0001. Then both groups entered into an 8% high NaCl diet. After 4 weeks on the 8% NaCl diet, 17 sham rats' BP averaged a further increase, while the 16 blocked rats showed only a slight rise, 186Ϯ2.6 weeks 154Ϯ3.7 mm Hg, pϽ0.0001. The sham group mortality rate was much higher on the 8% NaCl diet: at 8 weeks, 7 out of 17 sham rats died vs none in blocked rats, pϽ0.0001; at 11 weeks, 12 sham dead vs none in blocked rats, pϽ0.0001 (a 71% reduction). After 11 weeks on the 8% NaCl diet, tail venous P in the sham rats was much higher than that of the blocked rats, 29Ϯ5.9 vs 13Ϯ0.5 mm H 2 O, pϽ0.0001, indicating the end stage of kidney and heart failure. Sham rats' wet and dry hearts weighed much higher than those of blocked rats, 2 AV3V lesions prevent DOCA-NaCl hypertension (HTN). To check effects of NaCl diets and hydrocephalic brains in post-DOCA HTN, baseline, transient physiological changes and long term adjusted results were examined. DOCA HTN was induced in 36 Dahl R rats with 250 mg/kg DOCA in silicone and saline water containing 1% NaCl and 0.2% KCl. After 4 weeks, the DOCA and saline were removed and the rats were on a recovery period with tap water and a 0.3% low NaCl chow. One week later, the aqueduct of Sylvius was blocked in one group and the other group had a sham block. The blood pressure (BP) matched 2 groups (154 mm Hg) were kept on the low NaCl diet for another 4 weeks to produce hydrocephalus. Then both groups had an 8% high NaCl chow. A transient change in plasma Na level was observed in the truly blocked group after 48 hours of the 8% high NaCl diet, 134.9 Ϯ 2.4 mEq/L, while the sham group averaged 141.1Ϯ1.9 mEq/L, pϽ0.05. We also observed markedly increased water and Na intake, and tissue water accumulation in the sham group (all pϽ0.0001). After adjustment of the surgery and diet interaction, the values were still significantly increased in the sham group, pϽ0.0001. After 4 weeks on the diet, the plasma Na levels of the two groups were similar to each other (141 vs. 140 mEq/L), although the sham group BPs were significantly higher than that of the blocked group, 171 vs. 147 mm Hg (pϽ0.0001). In our previous reports, the aqueduct block showed markedly reduced BPs, mortality rates, cardiac hypertrophy and urinary albumin. We do not know what the mechanism is involved in the transient changes, however, the protective effect in BPs may be due to the readjustment of the fluid or electrolyte imbalance in the volume expansion of the hydrocephalic brain. There are a number of epidemiological studies reporting seasonal variability of blood pressure. Colder seasons causing high blood pressure are found in both hypertensive and normotensive subjects. The mechanisms for cold-induced hypertension (CIH) are poorly understood. To investigate the role of cold stress in the development and maintenance of hypertension, Three month old Wistar rats were randomly divided into two groups : (1) Cold-stress rats (nϭ20): rats were exposed to cold (4ϩ/-2 centigrade) for 4 hours per day for 8 weeks; (2) Control rats (nϭ20): rats were housed at room temperature. Systolic blood pressure (SBP) and heart rate (HR) were measured by tail-cuff technique weekly. Isometric force of aortic ring was measured using a force transducer. SBP and HR were time-dependent increased in cold stress rats. SBP and HR were not significantly changed through eight weeks in control rats. SBP was significantly higher in cold stress rats than in control rats (136ϩ/-6 mmHg vs 105 ϩ/-5 mmHg, pϽ0.01). Reactivity of aortic ring to norepinephrin and angiotensin II stimulation were not different in cold stress and control rats. However, the contraction of aortic ring to Bayk8644, a L-type calcium channel activator, stimulation significantly increased in cold stress rats compared with control rats (40.05ϩ/-6.15 vs 31.30ϩ/-7.22, pϽ0.01). The endothelium dependent relaxation of aortic ring to acetylcholine stimulation significantly decreased in cold stress rats compared with control rats (9.40ϩ/-2.55 vs 16.23ϩ/-5.10, pϽ0.01). The endothelium-independent relaxation of aortic ring to nitroglycerin stimulation was not different between cold stress and control rats (8.60ϩ/-2.70 vs 9.25ϩ/-2.35, p Ͼ0.05). It concluded that cold stress plays an important role in the development of high blood pressure and vascular dysfunction. The mechanisms may be involved in activation of vascular calcium channel and reduced endothelium-depended vasorelaxation in CIH (Supported by NSFC grant No: 30070315, 39725013).
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